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Plume of contamination means that 
volume of ground water in the pre-
dominant direction of ground water 
flow that contains radioactive con-
tamination from releases from the 
Yucca Mountain repository. It does not 
include releases from any other poten-
tial sources on or near the Nevada Test 
Site. 

Repository footprint means the outline 
of the outermost locations of where the 
waste is emplaced in the Yucca Moun-
tain repository. 

Slice of the plume means a cross-sec-
tion of the plume of contamination 
with sufficient thickness parallel to 
the prevalent direction of flow of the 
plume that it contains the representa-
tive volume. 

Total dissolved solids means the total 
dissolved (filterable) solids in water as 
determined by use of the method speci-
fied in 40 CFR part 136. 

Undisturbed performance means that 
human intrusion or the occurrence of 
unlikely natural features, events, and 
processes do not disturb the disposal 
system. 

Undisturbed Yucca Mountain disposal 
system means that the Yucca Mountain 
disposal system is not affected by 
human intrusion. 

Waste means any radioactive mate-
rial emplaced for disposal into the 
Yucca Mountain repository. 

Well-capture zone means the volume 
from which a well pumping at a defined 
rate is withdrawing water from an aq-
uifer. The dimensions of the well-cap-
ture zone are determined by the pump-
ing rate in combination with aquifer 
characteristics assumed for calcula-
tions, such as hydraulic conductivity, 
gradient, and the screened interval. 

Yucca Mountain disposal system means 
the combination of underground engi-
neered and natural barriers within the 
controlled area that prevents or sub-
stantially reduces releases from the 
waste. 

§ 197.13 How is subpart B imple-
mented? 

The NRC implements this subpart B. 
The DOE must demonstrate to NRC 
that there is a reasonable expectation 
of compliance with this subpart before 
NRC may issue a license. In the case of 
the specific numerical requirements in 

§ 197.20 of this subpart, and if perform-
ance assessment is used to demonstrate 
compliance with the specific numerical 
requirements in §§ 197.25 and 197.30 of 
this subpart, NRC will determine com-
pliance based upon the mean of the dis-
tribution of projected doses of DOE’s 
performance assessments which project 
the performance of the Yucca Moun-
tain disposal system for 10,000 years 
after disposal. 

§ 197.14 What is a reasonable expecta-
tion? 

Reasonable expectation means that 
NRC is satisfied that compliance will 
be achieved based upon the full record 
before it. Characteristics of reasonable 
expectation include that it: 

(a) Requires less than absolute proof 
because absolute proof is impossible to 
attain for disposal due to the uncer-
tainty of projecting long-term perform-
ance; 

(b) Accounts for the inherently great-
er uncertainties in making long-term 
projections of the performance of the 
Yucca Mountain disposal system; 

(c) Does not exclude important pa-
rameters from assessments and anal-
yses simply because they are difficult 
to precisely quantify to a high degree 
of confidence; and 

(d) Focuses performance assessments 
and analyses upon the full range of de-
fensible and reasonable parameter dis-
tributions rather than only upon ex-
treme physical situations and param-
eter values. 

§ 197.15 How must DOE take into ac-
count the changes that will occur 
during the next 10,000 years after 
disposal? 

The DOE should not project changes 
in society, the biosphere (other than 
climate), human biology, or increases 
or decreases of human knowledge or 
technology. In all analyses done to 
demonstrate compliance with this part, 
DOE must assume that all of those fac-
tors remain constant as they are at the 
time of license application submission 
to NRC. However, DOE must vary fac-
tors related to the geology, hydrology, 
and climate based upon cautious, but 
reasonable assumptions of the changes 
in these factors that could affect the 
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Yucca Mountain disposal system over 
the next 10,000 years. 

INDIVIDUAL-PROTECTION STANDARD 

§ 197.20 What standard must DOE 
meet? 

The DOE must demonstrate, using 
performance assessment, that there is 
a reasonable expectation that, for 
10,000 years following disposal, the rea-
sonably maximally exposed individual 
receives no more than an annual com-
mitted effective dose equivalent of 150 
microsieverts (15 millirems) from re-
leases from the undisturbed Yucca 
Mountain disposal system. The DOE’s 
analysis must include all potential 
pathways of radionuclide transport and 
exposure. 

§ 197.21 Who is the reasonably maxi-
mally exposed individual? 

The reasonably maximally exposed 
individual is a hypothetical person who 
meets the following criteria: 

(a) Lives in the accessible environ-
ment above the highest concentration 
of radionuclides in the plume of con-
tamination; 

(b) Has a diet and living style rep-
resentative of the people who now re-
side in the Town of Amargosa Valley, 
Nevada. The DOE must use projections 
based upon surveys of the people resid-
ing in the Town of Amargosa Valley, 
Nevada, to determine their current 
diets and living styles and use the 
mean values of these factors in the as-
sessments conducted for §§ 197.20 and 
197.25; and 

(c) Drinks 2 liters of water per day 
from wells drilled into the ground 
water at the location specified in para-
graph (a) of this section. 

HUMAN-INTRUSION STANDARD 

§ 197.25 What standard must DOE 
meet? 

The DOE must determine the earliest 
time after disposal that the waste 
package would degrade sufficiently 
that a human intrusion (see § 197.26) 
could occur without recognition by the 
drillers. The DOE must: 

(a) If complete waste package pene-
tration is projected to occur at or be-
fore 10,000 years after disposal: 

(1) Demonstrate that there is a rea-
sonable expectation that the reason-
ably maximally exposed individual re-
ceives no more than an annual com-
mitted effective dose equivalent of 150 
microsieverts (15 millirems) as a result 
of a human intrusion, at or before 
10,000 years after disposal. The analysis 
must include all potential environ-
mental pathways of radionuclide trans-
port and exposure; and 

(2) If exposures to the reasonably 
maximally exposed individual occur 
more than 10,000 years after disposal, 
include the results of the analysis and 
its bases in the environmental impact 
statement for Yucca Mountain as an 
indicator of long-term disposal system 
performance; and 

(b) Include the results of the analysis 
and its bases in the environmental im-
pact statement for Yucca Mountain as 
an indicator of long-term disposal sys-
tem performance, if the intrusion is 
not projected to occur before 10,000 
years after disposal. 

§ 197.26 What are the circumstances of 
the human intrusion? 

For the purposes of the analysis of 
human intrusion, DOE must make the 
following assumptions: 

(a) There is a single human intrusion 
as a result of exploratory drilling for 
ground water; 

(b) The intruders drill a borehole di-
rectly through a degraded waste pack-
age into the uppermost aquifer under-
lying the Yucca Mountain repository; 

(c) The drillers use the common tech-
niques and practices that are currently 
employed in exploratory drilling for 
ground water in the region surrounding 
Yucca Mountain; 

(d) Careful sealing of the borehole 
does not occur, instead natural deg-
radation processes gradually modify 
the borehole; 

(e) Only releases of radionuclides 
that occur as a result of the intrusion 
and that are transported through the 
resulting borehole to the saturated 
zone are projected; and 

(f) No releases are included which are 
caused by unlikely natural processes 
and events. 
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